DOCKETED

Docket 17-1EPR-03
Number:

Project Title: Electricity and Natural Gas Demand Forecast
TN #: 216424

Document Transcript of 02/22/2017 IEPR Commissioner Workshop on Data Inputs and
Title: Assumptions for IEPR Modeling and Forecasting Activities

Description: N/A
Filer: Cody Goldthrite
Organization: California Energy Commission

Submitter Commission Staff
Role:

Submission 3/7/2017 11:46:51 AM
Date:

Docketed 3/7/2017
Date:


file:///C:/Users/svc_SP_Admin/AppData/Local/Temp/e986d2d1-3e80-432c-8cb6-99ec0d24da36

BEFORE THE
CALIFORNIA ENERGY COMMISSION
In the matter of,
Docket No. 17-IEPR-03

2017 Integrated Energy Policy
Report (2017 IEPR)

~—~ — ~— ~— ~—

IEPR COMMISSIONER WORKSHOP ON DATA INPUTS AND

ASSUMPTIONS FOR IEPR MODELING AND FORECASTING ACTIVITIES

CALIFORNIA ENERGY COMMISSION
FIRST FLOOR, ART ROSENFELD HEARING ROOM
1516 NINTH STREET

SACRAMENTO, CALIFORNIA

WEDNESDAY, FEBRUARY 22, 2017

10:00 A.M.

Reported By:
Kent Odell

CALIFORNIA REPORTING, LLC
229 Napa St., Rodeo, California 94572 (510) 224-4476



APPEARANCES

Commissioners

Robert B. Weisenmiller, Chair
Janea Scott, Commissioner
Andrew McAllister, Commissioner

CEC Staff Present

Heather Raitt, IEPR Program Manager
Chris Kavalec

Lynn Marshall

Delphine Ho

Aniss Bahreinian

Gordon Schremp

Asish Gautam

Jason Orta

Alana Mathews, Public Adviser

Also Present

Delphine Ho, California ISO

McKinley Addy

CALIFORNIA REPORTING, LLC
229 Napa St., Rodeo, California 94572 (510) 224-4476



INDEX

Introduction
Heather Raitt, IEPR Program Manager

Opening Comments
Chair Robert B. Weisenmiller, Lead Commissioner
Commissioner Janea Scott

2017 IEPR Common Cases: introduction, Overview, and
Econ-Demo Assumptions
Chris Kavalec, Energy Commission Staff

Hourly Load Forecast
Chris Kavalec, Energy Commission Staff

Annual and Time of Use Retail Electric Rates
Lynn Marshall, Energy Commission Staff

Other Assumptions

Distributed Generation
Asish Gautam, Energy Commission Staff

Transportation forecast and fuel prices
Aniss Bahreinian, Energy Commission Staff
Gordon Schremp, Energy Commission Staff

Efficiency and other assumptions
Chris Kavalec, Energy Commission Staff

Plexes Model Assumptions
Angela Tanghetti, Energy Commission Staff

North American Market Gas Trade Model (NAMGas) Inputs

and Assumptions
Jason Orta, Energy Commission Staff

Public Comments
Adjournment
Reporter’s Certificate

Transcriber’s Certificate

CALIFORNIA REPORTING, LLC
229 Napa St., Rodeo, California 94572 (510) 224-4476

Page

14

28

116

52
99

129

140

158
172
176
177

178



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

PROCEEDTINGS
FEBRUARY 22, 2017

MS. RAITT: Good morning and welcome to today’s
2017 IEPR Commissioner Workshop on Data Inputs and
Assumptions for the IEPR Modeling Forecasting
Activities.

I'm Heather Raitt, the Program Manager. I'11l
quickly go over our housekeeping items. If there’s an
emergency and we need to evacuate the building, please
follow staff to Roosevelt Park, which is across the
street, diagonal to the building.

Today’s workshop is being broadcast through our
WebEx conferencing system. Parties should be aware that
you are being recorded. We’ll post the audio recording
on the Energy Commission’s website in a couple of days
and a written transcript in about a month.

We will have an opportunity for public comment
at the end of the day, and we’ll be limiting comments to
three minutes per speaker. For those of you who would
like to make comment at the end of the day, please go
ahead and fill out a blue card, and you can give it to
the Public Adviser, who’s currently sitting in the back
of the room.

For WebEx participants, you can raise your hand

using the raise-your-hand feature on WebEx, to let our
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WebEx coordinator know that you’d like to make a comment
during the public comment period. And at the
appropriate time, we’ll either relay your comment or
open your line. For phone-in participants, we’ll also
take your comments at the very end.

Materials for this meeting are available on the
website, and hardcopies are at the entrance to the
hearing room.

Written comments are welcome and due on March
8th. And the notice for this meeting provides
instructions for how to submit written comments.

And with that, I’11l turn it over to the
Commissioners.

CHAIR WEISENMILLER: Good morning. Thanks for
your participation today. One of the key elements of
the Energy Commission’s work is the demand forecast.
And, certainly, one of the things that certainly feeds
into the demand forecast are the inputs and assumptions.
So, as we kick off this IEPR, in a way this is one of
the important workshops to lay the foundation for the
end result. So, anyway, thanks for your help today.

COMMISSIONER SCOTT: Good morning. I'1ll just
echo the comments that the Chair has made. And I will
note, unfortunately, I can’t be here in the afternoon,

when we get to the transportation component. But one of

CALIFORNIA REPORTING, LLC
229 Napa St., Rodeo, California 94572 (510) 224-4476



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the things that the Commission has done is we’re working
with the National Renewable Energy Lab to get some
updated information for some of the vehicles, like
electric vehicles, and places where the number of models
have changed, the number of miles have changed, and
things like that. And, so, that will be becoming
incorporated into the transportation information that we
have. And I just wanted to make sure to highlight that
for folks. And I look forward to today’s workshop.

MS. RAITT: All right, thank you. So, our first
speaker is Chris Kavalec, from the Energy Commission.

MR. KAVALEC: Good morning. I am Chris Kavalec,
from the Energy Assessments Division. And I have the
wrong presentation up here. We don’t seem to have my
presentation up here.

Okay, this looks like the right presentation,
here. I'm going to start off today talking, sort of in
general, about the interconnected analysis that goes on
in the Energy Assessments Division, through a discussion
of what we’re calling common cases, or common sets of
assumptions that flow through the various modeling
systems.

And I'm talking specifically about our
electricity dispatch methodology, our NAMGAS model that

projects natural gas prices. A methodology we use to
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project electricity rates, electricity rate scenarios.
Our transportation energy forecast and, of course, our
electricity and natural gas demand forecast.

So, these common case are meant to translate
across the different analyses that we do. And that
simplifies the transfer of output from one modeling
system that becomes input for another. And that gives
us a consistent basis for policy discussion within the
various facets of energy issues that we cover in the
Energy Analysis Division.

We, basically, go through what you could call
iterations, through these various models and modeling
systems. And we, typically, start off with the most
recent demand forecast which, in this case, would be the
recently adopted California Energy Demand Forecast
Update, in 2016. And we sort of iterate through the
electricity dispatch and NAMGAS models.

And then, through those outputs, we develop
electricity rates, which are then transferred to our
transportation energy demand, and electricity and
natural gas demand forecasts.

And once we go through one iteration, we will
have a preliminary California Energy Demand 2017 Demand
Forecast, and this will become the starting point for a

second iteration of these models, in the fall.
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And, graphically, it looks something like this.
On the left-hand side there, the most recent forecast
fed into our electricity dispatch model, and then into
the NAMGAS model. That provides output that’s used to
develop electricity rates. And the natural gas rates
from NAMGAS, and the electricity rates, feed into both
the transportation demand models and our electricity and
natural gas demand models.

So, we go through one step here. We end up at
the bottom right, with our preliminary demand forecast
which, as I said, becomes the starting point for our
second iteration.

So, these common cases have basic, raw
assumptions, shared across the different models,
including gross domestic and gross State products,
population in households, outputs by different
industrial grouping, used both for the transportation
energy and electricity and natural gas demand forecasts.

Carbon prices, which are used to develop our
electricity rates. And in a couple of the models we use
heating degree days and cooling degree days.

And, then, along with that we have specific
assumptions pertaining to each of the individual models,
which we’1l talk about more today, in later

presentations.
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So, our common cases, we define a mid-case,
which is sort of a reasonably expected trajectory, given
our most likely inputs. And, then, we have high and low
cases around those to define a reasonable, as opposed to
extreme range, around the mid-case.

I should mention that we also have a fourth
common case, which is basically a tweak of the mid-case,
that’s meant to incorporate the impacts of doubling
energy efficiency per SB 350.

And Angela Tanghetti will talk a little bit more
about that, later today.

And I always like to mention that it’s very
difficult, or not impossible, to make these common cases
completely internally consistent. For example, in a
high demand case you would expect upward pressure on
rates because of a growing economy. However, in the
high case, we typically define that as high growth, with
lower rates. However, a case like that would fit in
between the range defined by the high and the low cases.

So, associated with these cases, we have
specific Econ-Demo scenarios that we use, from our Econ-
Demo vendors. In the low demand case, we propose to use
Moody’s lower long-term growth scenario, along with DOF
population. Their population projections tend to be

lower than those of Moody’s and Global Insight, so we
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10
use that in the low demand case.

For our mid-demand case, we have the Moody’s
baseline scenario. And for the high demand case, we’re
having Moody’s create a special scenario for us. In the
past, we’ve used Global Insight’s, what they call their
optimistic scenario for the high demand case. But this
scenario is not always consistent with the other two
scenarios from Moody’s.

So, for example, in this optimistic scenario,
you may have much higher industrial growth, but lower
commercial growth. So, we end up with a high demand
case with much higher industrial energy projected, but
lower commercial energy projected, so it’s not always
consistent across the sectors.

The trouble in the past, with the Moody’s high
case, 1s that it’s typically been very close to the mid-
case, so there’s really no point in running that
additional, that high scenario in that case.

So, what we asked Moody’s to do was create a
special high case that is significantly above the mid-
case, for the key economic variables. And,
unfortunately, I don’t have any details on that today.
They’re still working on that. But that’s what we
propose to use for our preliminary forecast.

But I can talk about the mid-demand case a

CALIFORNIA REPORTING, LLC
229 Napa St., Rodeo, California 94572 (510) 224-4476



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11
little bit. And here are some features of the mid-
demand case. Unemployment rate’s staying low, a sharp
increase in housing starts within a couple of years.
Oil prices remaining relatively flat, going up a little
bit in the next ten years. And they assume that there’s
going to be a significant tax cut from the Trump
Administration, coming in the next year or two.

First, a look at population in the mid-case, in
the latest Moody’s projection. A few weeks ago, we had
a workshop on Econ-Demo. And the consensus among our
Econ-Demo experts was that California’s population
growth was going to slow relative to previous
projections for population. And the reason for that, or
two reasons for that, first the higher cost of living,
increases in cost of living in California. And the
second was an assumed reduction in international
migration due to the new Administration’s policies.

So, the net effect of that is shown here. The
red line shows the population in the mid-case, used in
our recently completed forecast update. And the dark
blue shows the new preliminary mid-case. And by 2027,
we’re down about a little over 300,000 souls in
California from these to effects.

Lower population is also reflected in less

personal income, as you see here. Again, comparing the
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mid-case from the forecast update versus our new
preliminary forecast. 1In addition, there are two other
effects that go into this difference that, again, we
discussed at our Econ-Demo workshop a few weeks ago.

The first is tax cuts that would push growth
upward. And the second is the sort of conventional
view, or widely held view was that California is
reaching a full employment economy and, therefore, there
is less capacity for additional growth. Okay, once you
reach full employment, you don’t have a lot of leeway to
increase growth, compared to the cases, for example,
when you’re coming out of a recession.

The net effect of these two, each working in
opposite directions, one slowing growth, one increasing
growth, 1s to reduce personal income by a little bit
more than population, .75 percent in 2027. Personal
income down by a little bit more, as a result of these
two effects.

And manufacturing output, again comparing the
two mid-cases, we have sort of the opposite effect. The
net impact of a tax cut and a full employment economy
actually brings up manufacturing output up. Although we
are down compared to the previous forecast, we’re down
less than the drop in population because the net effect

of the tax cuts and the full employment economy is up,
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as 1t pushes it upward.

Finally, total employment, which is actually up
slightly, compared to the 2016 forecast, by the end of
the forecast period, because California is -- has
reached almost full employment more quickly than had
been projected in previous forecasts and, therefore,
that’s reflected here in more people employed by the end
of the forecast period.

Also, you can see a flattening, starting in
around 2019, of employment. As we discussed in our
Econ-Demo workshop, most likely scenarios don’t include
a new recession, but they do include projections of a
flattening of growth. And that’s happening here,
starting in 2019, and then we reach 2021 or 2022, and
growth begins to increase, again.

Also, what we learned a few weeks ago was
there’s a lot of uncertainty, because we have a new
Administration, and depending on what policy positions
they take, we could see a significantly different set of
Econ-Demo projections by the time we do our revised
forecast in the fall.

For example, if trade policy leads us to so-
called trade wars, or NAFTA is rescinded in some form,
we could see a slowing of growth that might be reflected

in a future Econ-Demo forecast.
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So, that’s my first presentation. Here, I give
some information on submitting comments for the docket,
for the 2017 IEPR Energy Demand Forecast, and you can
see a link there.

So, to the Commissioners, questions or comments
so far?

CHAIR WEISENMILLER: We’re good so far. Thanks.

MR. KAVALEC: Okay. Okay, my next presentation
is meant to give a status update on our ongoing
development of an hourly load forecasting model. A
little bit of background. WE typically do forecasts for
peak, and for consumption, and for electricity, and
natural gas sales at an annual level. However, long-
term projections down to the hourly level are becoming
more and more important.

We have this issue, because of renewables, of
potentially pretty severe ramp-up period in the
afternoon. So, we’re interested in looking at not just
the annual forecast, but the shape, the load profile of
typical daily use.

And, as we saw in our 2016 Forecast Update,
demand side factors, such as PV and electric vehicles,
can potentially shift the peak hour. So, to really do
an analysis of what that shift is going to be and when

the new peak our is going to be, you really need to do
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an hourly load forecast.

So, our goal is to develop a model to project
every hour of the year, going ten years out for a given
geography. And to do that, we’re planning to develop a
sort of business-as-usual projections for total end-use
hourly load. Meaning load that comes from generation of
-- or, no matter where the generation comes from,
whether it’s behind-the-meter PV, or from utility sales.
And, then, adjust these business-as-usual projections to
account for increasing amounts of photovoltaics, and
electric vehicles, along with AAEE, additional
achievable energy efficiency, at the hourly level.
Demand response and TOU pricing, which we’ll hear a
little bit more about in our next presentation.

So, once we make these adjustments, it’s fairly
simple to calculate where the peak is going to be, the
maximum hour, which may or may not be a conventional
peak hour, what we typically think of as peak, like 4:00
to 5:00, or 5:00 to 6:00, in the afternoon.

In our analysis for the 2016 forecast update, we
saw peak hours shifting out to as late as 7:00 to 8:00
in the evening.

So, the first version of this model is going to
rely on system-level hourly data, which we get from

CAISO, at the -- what’s called the TAC area level,
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transmission access charge level, for PG&&E, Southern
California Edison, and SDG&E.

Later versions, once we go through our data
rulemaking and, hopefully, begin to incorporate and
receive metered data, we can do more disaggregate
geographies, and we can also look at individual sectors.
But for now, this 2017 forecast, we’re doing these
hourly forecasts at the system level.

More specifically, what we’re doing is we’re
estimating the ratio of hourly load to an annual average
load for each hour. That means 24 regression for each
of the three TAC areas. And this is specified as a
function of weather. We are currently including
temperatures in various forms, along with the dew point
as a proxy for humidity. And calendar effects, day of
the week, weekend versus holiday, the month of the year,
using all the hourly data we have accumulated so far,
from the EMS data, which means 2006 through 2015.

The reason we’re using a ratio, as I mentioned
here, as opposed to an absolute magnitude, is that with
ratios then you can plug in your annual average hourly
load that comes from our traditional demand forecast, at
an annual level. And through those annual forecasts,
you’ re accounting for Econ-Demo and other effects that

grow load. And, therefore, you don’t have to —-- these
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don’t have to be incorporated directly into our hourly
load model. That’s why we’re doing it that way.

So, the bottom part of this slide, this ratio
specifies a function of weather variables, calendar
effects. And, again, each of 24 hours, the whole year.
And we have -- this should be, actually, ten years, not
1 through 7.

Now, so, once you have your regressions
estimated and you’re ready to roll with your forecast,
you need to develop what you might call an average
weather year for hourly temperatures. In our hourly
load forecast, as in all of our traditional peak
forecasts, we assume, because weather is so hard to
predict, a “average weather year”. Okay. With the
exception that we make an adjustment for potential
climate change impacts.

However, coming up with a single representative
set of hourly temperatures, and using that for each
forecast year, again as we saw with our peak shift
analysis for the forecast update, you can have pretty
abrupt year-to-year changes in projected hourly loads
because of the calendar effects.

For example, your hottest temperature in one
year might occur on a weekday, but that same hottest

temperature the next year occurs on a weekend. So,
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then, your peak may move out to a different day or even
a different month. So, you get these abrupt changes
from year to year.

So, we believe that to do a reasonable hourly
load forecast you need to do multiple simulations to
develop a distribution. And we are doing that through
what’s called a bootstrapping process, which is kind of
a fancy way of taking random samples of hourly
temperatures over the 15 years’ of temperature data that
we have. But, of course, you want to retain the
relationship between the months, and the weather, and
hourly different patterns in a different day.

So, what we’re experimenting with, now, is a
random sampling of 28, 30, or 3l-day blocks over a 15-
year period, depending on what month it is. And through
that developing one simulation, and then going back and
doing another random sample for developing another
simulated year, and on, and on, and on.

So, through these end simulations you will have
a median of all the results you’ve projected, and that
becomes our peak, or one and two baseline peak forecast.

So, this next graph shows the importance and the
impact of using multiple simulations, instead of one
simulation, as we did in the 2016 Forecast Update.

The red line shows the results of one
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simulation. Okay, one set of bootstrapped estimates for
a future weather year. The dark blue line shows the
results of using the medians of the peak for each year,
using a hundred simulations. And you’ll see how much
smoother that is. You don’t have quite as abrupt year-
to-year changes. It becomes smoother.

However, there is a little bit of spikiness that
remains in the dark blue curve, so that tells me that
maybe the number of simulations need to go up to 500, or
1,000, and we’'re so we're still experimenting with that.

Further work for this modeling effort, as I
mentioned we’re investigating what the proper number of
simulations should be to give us a reasonable forecast.
We want to try and introduce other weather variables.

For example, we can develop a heat index using
temperatures and the dew point.

We’re also thinking about what’s called gradient
boosting. This is a statistical analysis. It’s a form
of what is sometimes referred to as machine learning.

And that’s where you use your model, you project, and
then you compare those to the actual. And, then, you
use the errors, the difference between the two to
educate the model and improve the model performance.

The load shape modifier impacts. As I

mentioned, we’re doing this at the system level, so we
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don’t have a sector breakout. But you would expect that
if residential consumption is going up compared to, say,
industrial consumption, then your daily load shape might
become peakier because residential use tends to become
peakier, or tends to be peakier than the flatter,
industrial loads.

So, incorporating this kind of impact we think
is important, since we’re going out ten years and that
could have a significant impact. So, we’re thinking
about ways to incorporate changing sector distributions
into this forecast.

Our plans are, as we’re still working on this
model, but to vet the model more fully with stakeholders
at a DAWG meeting coming up next month, I believe March
17th.

So, anyway, that’s where we are on the hourly
load modeling.

CHAIR WEISENMILLER: Yeah, thanks, Chris.

A couple of gquestions. The first is, let’s
start with our two perennial issues, which might be more
significant here. One is sort of the data questions,
TAC, Edison questions. And the other one is the weather
normalization issues.

So, where are we on resolving those and how --

as I said, my guess is they’re probably more significant

CALIFORNIA REPORTING, LLC
229 Napa St., Rodeo, California 94572 (510) 224-4476



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

21
for the hourly forecast, than the annual numbers. But
sort of, certainly, welcome your opinion on that.

MR. KAVALEC: Well, let’s see. I’m not sure
what you meant by the data issue?

CHAIR WEISENMILLER: There had been something
between Edison and the ISO on the TAC questions.

MR. KAVALEC: Oh, okay. So, yeah, you're
talking about the EMS data.

CHAIR WEISENMILLER: Yeah.

MR. KAVALEC: Yeah. So, for our weather
normalization process, this time we’re hoping that we
have the utilities using the same data as we do. In the
past, they used their own data, which is -- we’re not
sure exactly why they’re different, but they’re measured
at different points. So, that’s one of the reasons why
we get different results when we do weather
normalization.

So, as far as -- maybe the utilities can comment
on that. But as far as I know, we should end up with
the utilities all using EMS data this year.

CHAIR WEISENMILLER: Sure, come on up. Please
identify yourself for the record, but just go ahead.

MS. HO: Hi. This is -- thank you, Chair,
Commissioner Scott, and Commissioner McAllister. This

is Delphine Ho from the California ISO.
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So, I wanted to explain the difference in the
data a little bit and how we’re trying to resolve that
issue for this coming year and, then, going forward.

So, there are slight differences in the data
simply because of the way -- it’s all coming out of the
same system, but because of the way the data is
presented in public sphere versus process, behind the
scenes and then provided to the CEC via a subpoena,
there are slight differences. And because there were
rounding differences, because of the way that the
information was aggregated.

So, what we’re trying to take this year is
taking the information, aggregate it up to the TAC
level, so it should be apples-to-apples, the same data.
We’re going to provide that publicly, to stakeholders,
on our website. So, LSEs, other IOUs can all have that
information. And it should be the same between what the
CEC receives and what’s public.

For this year, we’re going to have that in a
spreadsheet format, going back three years, so everyone
can do the forecasting analysis that’s required. Moving
forward, we’d like to have a more long-term solution so
that the data coming out of OASIS, which is our public-
facing interface, could provide that information as

well.
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For us, right now, that’s a big kind of IT
project undertaking, so that’s going to require a little
bit more time. But we wanted to provide the Excel
spreadsheets so that folks can provide their forecasts
as soon as possible for this coming year.

Okay, thank you.

CHATIR WEISENMILLER: Thank you.

MR. KAVALEC: As far as the methodology of
weather normalization, that’s another topic that we’re
going to discuss at the next DAWG meeting. That’s an
ongoing discussion. Because weather normalization is
really kind of more of an art, than a precise science,
as we’ve found out over the years.

And at least one of the utilities has some ideas
on ways to improve the weather normalization process, so
we’re going to hear from them at the DAWG meeting. So,
that’s where we are on that, right now.

CHAIR WEISENMILLER: For the new model, what’s,
you know, the statistical goodness to fit? What sort of
r squared or whatever are you coming out with?

MR. KAVALEC: For these different hourly
regressions, it depends on the time of the day and how
good of a fit you get. So, for the afternoon hours or
close to peak hours you get a 95 percent r squared or

above. And, then, in the off-peak hours, 2:00 in the
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morning, 3:00 in the morning, when temperature, weather
plays less —-- makes less of a difference, you’re down to
75 percent, 70 percent r squared.

And once we develop this model, we’ll provide
all the statistics anybody could ever want, related to
the model.

CHAIR WEISENMILLER: You also talked about how,
as you’re running the various sets to try to get some
sort of smoothing, trying to get an understanding of
when, obviously converged, or whatever the right thing
would be, that when things are stable, at least. And is
there any statistical measure of, you know, whether it’s
100, or 500, or 1,0007

MR. KAVALEC: Not exactly. It’s going to depend
on the amount of data that you have, the goodness of fit
that you have, and so on. But we’re looking for two
things, I think. The first is the smoothness of the
results, like you just mentioned.

And the second thing is the normality of the
distribution. So, how many simulations do we have to
run before we can consider the distribution of the
results to be “normal” and, therefore, be able to pick
out not only a 1 in 2 from the median, but a 1 in 5, and
a 1 in 10 peak hour. So, those are the two things we’re

looking for.
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CHAIR WEISENMILLER: Yeah, those are tricky
because I think, if you look at the underlying weather
data, particularly correlations across space and time,
the distributions are, you know -- I’'m not quite sure
they’re very normal in nature.

MR. KAVALEC: Yeah, you may be right. It may
end up that based on -- well, let me change my previous
answer, slightly. We want to be able to run enough
simulations so that whatever the underlying distribution
results from all these runs becomes apparent, whether
it’s the normal, or r squared, or whatever other kind of
distribution.

And, then, from that, again, you’d be able to
start picking out 1 in X weather years, as opposed to
just 1 in 2.

CHAIR WEISENMILLER: Yeah, you may want to talk
to Jim McMann. He and I did some stuff in the 90s which
basically looked at 50-year weather tapes across the
west, and we were trying to find some correlations.

And, eventually, threw up our hands and s imply ran, you
know, the weather tapes through, in the various
locations, to see what came out. That’s the best way we
could do the forecast.

But anyway, Jim probably has some recollection

on that.
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MR. KAVALEC: Yeah, and there’s other work to
check on that has been done in this area, that we
haven’t quite gotten to, yet, but --

COMMISSIONER MCALLISTER: So, I just wanted to
build on that a little bit, and maybe ask it in a
reverse way. So, how much will this new model be able
to -- well, will you be running sensitivities on the new
model, you know, based on things that maybe are outside
the model? So, you know, how robust is the model? Are
you going to test for robustness, you know, as
uncertainties in climate proliferate? And, you know as,
obviously, the future may look different from the past.
And you’re anticipating some of that. But, you know,
what’s the plan for running sensitivities in the model
that are sort of, you know, outside the boundaries that
we might typically consider? You know, just extreme
events, and things like that, and develop some
expectation of how accurate the model’s going to be in
those cases?

MR. KAVALEC: Yeah, so we have talked to
Scripps, who provides our scenarios for climate change,
about doing scenarios using hourly temperatures, and
build in climate change impacts not only to our annual
results, but to our hourly results.

Yeah, in terms of your general question, it’s
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tricky. There’s a lot of different impacts that you
could test for, that could lead to skew your
distribution, or lead to extreme results, some of what
you might call extreme results.

All I can say, now, 1is that we’re in the process
of testing our model versus the historical data, and
making it as good as we can be --

COMMISSIONER MCALLISTER: Yeah, okay.

MR. KAVALEC: -- before we attempt to start
doing forecasts.

COMMISSIONER MCALLISTER: I mean, it’s good to
hear that the fits are better at the peaks. It makes
sense. But that -- and that would be mostly the concern
in extreme events is that you’d have some, you know,
peak impacts. But you’d really want to pay attention to
all the 24 -- all the 8760.

CHAIR WEISENMILLER: Yeah. I mean, certainly,
looking at some of the peak load shift types of
questions.

COMMISSIONER MCALLISTER: Yeah.

CHAIR WEISENMILLER: Having a great fit there
is, certainly, really important.

COMMISSIONER MCALLISTER: Yeah.

MR. KAVALEC: Now, in looking at the historical

data, we’re very careful to look at how the model
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performs and during extreme weather events. And so far,
using the typical regression and assuming a normal
distribution, it gives a pretty good fit for even for
the extreme events.

COMMISSIONER MCALLISTER: Okay, thanks.

CHATIR WEISENMILLER: Thanks, Chris.

MR. KAVALEC: Sure.

MS. RAITT: Thanks. Our next speaker is Lynn
Marshall, from the Energy Commission Staff.

MS. MARSHALL: Okay. So, for this IEPR cycle we
have several changes going on that affect how we need to
prepare retail electric rate inputs. So, in the past
cycles we simply prepared projects of annual revenue
requirements, using the demand forecast to calculate an
average annual rate for each of the sectors. And those
were input into our sector energy models, residential,
commercial, transportation. And they would account for
the year-to-year effects on consumption of annual
changes in retail electric rates.

For this cycle, now, we want to account for the
transition of residential customers to default time-of-
use rates, and also support the development of the
hourly load forecast model, Chris was Jjust discussing.

So, to do that, in addition to the annual

average electric rate, we also need to calculate what we
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call revenue-neutral time-of-use rate that we can use in
our —-- in a model to calculate the price response of
sector hourly loads, supporting our sector and climate
zone forecasts. So, there will be several outputs from
this.

So, we’ll have hourly load impacts that reflect
the incremental changes of the shift to time-of-use
rates. We’ll have modified single-family home, hourly
load forecasts that are input into the self-generation
model. And, then, we also want to have aggregated load
impacts that can support modifications to the annual
peak-in-energy tables that will continue to be needed
for planning.

So, let me talk, first, about some of the
updates for the annual retail electric rate forecast,
and then I’11 move back to the time-of-use discussion.

So, much of the data that will be used to update
the final retail electric rates won’t become available
in time for the preliminary rates. The Demand Office
needs those in March, so that will be a limited update.

But, primarily, we start with evaluating the
revenue requirements data that the larger utilities will
submit. On the non-procurement side, that includes
looking at their projections of distribution, and

transmission revenue requirements. And, then, in
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particular, we want to look at any pending rate cases
and applications. For example, they have some new
transportation, some electrification applications that
would be incrementally.

There’s also, importantly, on the distribution
revenue side, the new general rate cases are starting to
include requests to support distributed resources
integration. So, for example, SCE’s 2018 rate case has
capital expenditure requests. On an annual basis, 1it’s
about 20 percent higher than kind of their baseline
distribution cap. ex.

So, we’ll see Office of Ratepayer Advocates, and
other stakeholders’ analysis of that, starting in April,
so we can factor, probably, some scenarios around that
in the revised rate forecast.

The Cal ISO will update their transmission
access charge of revenue requirements forecast, usually
in about May, so we’ll be able to incorporate that.

And, then, finally, there was supposed to be a
cost-to-capital proceeding this year, for the I0OUs, but
actually, ORA and the IOUs, in turn, have proposed a
modification to the existing structure that would result
in a slight reduction to their rate of return. So, that
should be factored in. Unless we see large objections,

I’11 probably include that.
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So, on the procurement side of revenue
requirements, we start with the utilities’ reported
costs for the resources they already have under
contract. Then, we calculate using the staff demand
forecast for that utility, what’s the incremental,
conventional, and renewable need, and then we value
those based on the staff market price forecast.

So, for renewables, we’re using updated
information from our cost-of-generation model analysis,
which produces levelized costs for renewable resources.

On the wholesale energy market price, there’s
three key inputs. Natural gas HUD price, the heat rate,
and the California carbon allowance. We don’t have the
new, NAMGAS scenarios, yet, so those will be included in
time for the preliminary rates.

But looking at recent ISO data, it looks like
the current implied market heat rate is lower than the
assumption I used last time, which was 8,000 Btus per
kilowatt hour. Then, looking at our QFER 1304 power
plant database data, the statewide average heat rate
over the last three years has been about 7,700. So, I'm
going to use that as the heat rate input for prices.

And I’11 show that affects the price in a moment there.

So, okay, and then we have updated the carbon

credit allowance price projections. And this is based
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on Air Resources Board proposed modifications to the Cap
and Trade Program. So, there’s a lot of uncertainty
around where prices will actually end up, given the
uncertainty around economic variation can lead to
changes in emissions, how much emissions we’ll get from
complementary policies. There’s actually a high
probability that you end up either at the soft cap or
the floor.

So, for the high-priced scenario, we assume the
equilibrium price is at the allowance price containment
reserve level, which is like a soft cap. And, then, the
low price stays at the floor. And the mid-price 1is
simply halfway through.

So, for each of these, since the credits are
bankable over time, in equilibrium you’d expect the
current price to be the present discounted value of the
final equilibrium price. So, these are just fit using
an exponential function to the final equilibrium price.

Okay, so putting all of that together, since I
don’t have HUD prices, I’'m just using the current EIA
short range forecast as a proxy to get a sense of what
the starting point for the wholesale price will look
like. So, combining the current -- the current gas
prices than our previous mid-case assumption. They’re a

little closer to the low case. So, that lowers the
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starting point of the wholesale energy price by about $6
a megawatt hour, in 2017.

And then, the top two lines show the revised
levelized cost used for pricing procurement of new
renewables. So, in the updated cost of generation, the
levelized cost analysis, the starting point is a lot
lower. That’s primarily reflecting how much the cost of
solar has dropped. I think it was over $100 a megawatt
hour in the last analysis, and now it’s something like
around $70. But reflecting the fact that wind and solar
are more mature technologies, and we have tax credits
expiring out in the 2021 time frame, we don’t -- we’re
not projecting a big decline over the forecast horizon
that we did previously.

Okay. And, then, finally, a methodology change
I’'m making. One of the key inputs in calculating the
rates is how you allocate revenue requirements to the
individual sectors. So, in the previous cycle, I just
used the current energy -- the current sector
allocations and held them constant over the forecast
horizon.

So, to better support the impact of time-of-use
rates, and support the hourly load forecast, I'm going
to use the hourly prices from our PLEXES Dispatch Model

to shape the annual price forecast, and then combined
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with hourly sector loads then you can allocate that to
sectors more appropriately. That’s consistent with the
marginal cost allocation methodology that’s used in the
IOU rate cases.

And, actually, in those rate cases, now, the PUC
is having the IOUs do that analysis more on a forward
basis. It used to just be historic year. So, I have --
I can compare our results, for example, to their 2020
marginal cost analysis, and also use their capacity cost
allocations, which are usually based on something like
the loss of load probability analysis.

Okay. So, moving on to the time-of-use
analysis. So, since the PUC decided, in 2015, that we
were going to move towards a default of residential
customers, to default time-of-use rate, there’s a lot
more activity than I can summarize on this one slide.
But these are some of the key points for our purposes.

There’s actually like two different working
groups. One’s been working on marketing, education and
outreach to prepare customers for this transition. And,
then, there’s another group, the time-of-use pilot
group, that has been guiding the development of a couple
of pilot projects.

So, the first one we currently have ongoing

pilot studies of opt-in rates. Each utility is testing
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three different rates. That began last summer and it’s
going to go through 2017. And the goal of that is to
provide input to the IOUs and the CPUC that will guide
the ultimate rollout in 2019.

Now, starting next year, we’re going to have a
default pilot, which is essentially an operational
readiness test. They’re going to transition a large
group of customers at once. That will be, essentially,
phase zero of the residential default transition,
because those customers will stay on that default rate.

And, then, the plan is in 2019 we’ll move
towards a full rollout of all of those customers who
aren’t exempt. And there are certain categories of
customers that will be exempt.

Now, simultaneously with all of that, all of the
IOUs have rate cases that are evaluating how to change
their time-of-use periods. So, for example, shifting
the peak period from 2:00 to 6:00, to 4:00 to 8:00, or
5:00 to 9:00. There’s some discussions around the
precise, new periods. But those cases should get
resolved and I think we can expect those new time
periods to begin being implemented in 2018.

And, then, we also know that SMUD, in their last
rate case, made a commitment to move toward residential

time-of-use rate, as the standard rate. They don’t have
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-— there’s not a specific rate case open, yet, but we’re
going to model them on the IOU timeline, for the time
being. And, then, when we get more specific
information, we’ll incorporate that.

I’11 say a little bit about what’s happening on
the nonresidential side. But, really, the big load
impacts we want to account for are residential, so we’re
doing less here.

So, the IOUs have been transitioning the small,
medium, commercial and ag customers for several years.
For San Diego and PG&E, that’s largely complete. I
think they’1ll finish this year. So, a lot of those load
impacts are already baked into the recorded hourly loads
that go into the demand forecast. Edison has one last
batch that should transition in 2018.

So, there may be some incremental effects there.
We should see, in this year’s load impact analyses
reports, I think there will be some estimates of how the
time-of-use period change could affect load. So, we’re
going to look at those load impact reports to identify
any incremental adjustments we need to make on the
nonresidential side.

So, back to our approach for modeling
residential impacts. So, I’'11 talk a little bit about

the overall methodology approach, and then get into the
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specific sources of assumptions.

So, one thing we know from the research on how
residential customers respond to time-of-use rates, 1is
it’s very sensitive to local temperature conditions, and
customer characteristics. Most importantly, the
presence of air condition saturation. So, if we want a
methodology that’s going to support, ultimately support
our forecasts, which are increasingly disaggregate,
climate zone, now at an hourly time step, we want to
account for variation in temperature across climate
zones and across seasons.

So, a useful way to approach modeling that is
the constant elasticity of substitution approach. So,
it decomposes the price response into a peak/off-peak
elasticity. So, that’s your load shifting component.
And, then, the daily price elasticity measures the
reduction in total usage in response to a higher average
seasonal rate.

An important part of doing this is that we need
to make sure that this -- the rate is equivalent,
revenue-neutral, to the annual average rate that is used
in the sector models, because they’re still running at
an annual time step.

And, then, we can use -- Chris was discussing

some of the work that like Scripps’ doing. Climate
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change scenarios, we can use this type of approach to
include temperature variation over time. And, then, for
example, we have in our residential model air
conditioning saturations increasing over time, so this
formulation can account for that.

And, then, finally, steps estimate what then
number of participating customers are, then those
hourly, applying the elasticities, you can aggregate
those hourly loads. But an important part of the load
shape, and this will be related to some of the work
going on in the future, to support the hourly load
forecast, is appropriate and consistent adjustments to
account for energy efficiency, electric vehicles, self-
gen. So, it’s ideally where we want to get to.

Then, we can apply those elasticities to the
adjusted load to provide a modified load shape, that
then can feed into the demand forecast models.

So, I’11 discuss some of our options for these
assumptions. For this IEPR cycle, in particular,
there’s no perfect options. And, so, all of these
inputs and assumptions we’re going to talk about at the
March DAWG, Demand Access Working Group, meeting. And
we really want to other stakeholders’ inputs on how to
approach this.

So, one very attractive candidate for this
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analysis, the Statewide Pricing Pilot. So, this
encompassed all three IOUs, ran over 18th months. So,
it includes two summers and one winter. And for non-
summer months, this is really the only California
analysis out there, in terms of what price response is
in non-summer months.

One of the primary goals of this study was to
support load impact forecasting. So, it did estimate
the CES specifications. So, there are parameter
estimates that adjust elasticities as a function of the
hearing and cooling degree differential, peak/off-peak.
And air conditioning saturation. So, that really fits
in well to supporting the demand forecasting approach we
use.

However, this was an opt-in study. And we know
from, you know, research on residential price
responsiveness, you have a big self-selection effect.
And you know that the price responsiveness for an opt-in
study will be much higher than if you defaulted
customers.

So, this is a starting point. We’ve set up an
initial model, using this framework, because it does
cover all the months and it gives us a base to get the
modeling infrastructure up and running, but it will need

some adjustments.
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So, that brings us to the next option. The SMUD
Smart Pricing Options Pilot. And what’s really
interesting about this is they had both default and
time-of-use options. And you can see in the table,
there, that price responsiveness is significantly lower
for the default customers.

So, the study authors characterize customers on
a time-of-use rate in three categories. You’ve got
always takers, people that are always signing for time-
of-use rate because it works for them. You’ve got the
complacents, who wouldn’t sign up for it, but if you
default them on, they’ll stay on. And, then, you have
people that are unaware, and they don’t know they’re on
the rate, so they didn’t get a price response. In the
SMUD study, about one-third of customers were unaware.
So, that those unawares and complacents, the combination
of those really lowers the average customer response
that you can expect to get.

But in aggregate, because you have more
customers, you can still get larger load impacts. So,
this study could be a basis for doing a statistical
adjustment downward to account for the effect of
unawares and complacents. However. it is only SMUD.
SMUD’ s got, you know, the highest air conditioning

saturations in the State.
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So, one might hypothesize that in a climate =zone
with milder temperatures, that the sort of unaware and
complacency discount could be even higher. And we just
won’t know that until there are some future studies
done.

And, then, a third project of interest is the
Opt-In Pilot that is currently go